Title 1: Remote Sensing of Surface Urban Heat Islands: Progress and Prospects
Abstract:
Surface Urban Heat Island (SUHI) studies focus on urban heat islands (UHI) investigated with land
surface temperature (LST), which can be measured from airborne or satellite-borne sensors. SUHI studies
is vital in improving the understanding of the relationship between urban warming and global climate
changes, hydrological cycles, and land-atmosphere energy balance. Such studies are also useful for the
mitigation of adverse effects of urban heat and the examination of heat hazards and related health issues,
the outbreak and propagation of vector-borne diseases, and energy consumption from buildings. Some
key science questions arise, including: (1) How can LST data be generated that combine both high spatial
and temporal resolution from currently available satellite sensors? (2) How can time-series consistent
LST data be generated and used to characterize and quantify SUHI process? and (3) How can the concept
of Local Climate Zones be employed to compare and to investigate SUHIs? This lecture examines the
state-of-the-art methodologies for generating consistent LST data and the use of satellite derived LST
data to analyze SUHIs in selected cities in the North America and Asia, followed by discussion on
scientific and technological challenges and future opportunities.
Title 2: Remote Sensing of Cities: Day and Night
Abstract:
Satellite sensors are inherently different for daytime and nighttime imaging in terms of viewing
conditions, overpass time, and spectral and radiometric properties. When the complexity of urban
landscapes and the spatial and temporal scales of human activities are also considered, it is highly
challenging to combine the daytime and nighttime image data to build a holistic approach to monitoring,
measuring, and modeling global urbanization processes and their impacts at various spatial scales. Recent
researches in urban remote sensing have shifted the focus from analysis of selected images in a few dates
to better utilization of time series images for extracting and interpreting more subtle information hidden in
the large volume of datasets. This lecture examines the use of time series imagery of both daytime and
nighttime to analyze urbanization and its environmental impacts in global megacities by exploring new
methods, techniques, and applications. Three key science questions are discussed, including: (1) How can
time series images be used to characterize and quantify urbanization processes? (2) Existing models of
land use and land cover changes are not sufficient to characterize and quantify complicated urban land
use changes. Can nighttime light image features be extracted to augment daytime imagery in order to map
and characterize urban land use trajectories? (3) What are the effects of the urbanization paths on risks,
ecosystem services, resilience, and sustainability in the urban areas?
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